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Abstract
Objectives: The purpose of this study was to assess the validity and reliability of the Spanish version of PIDAQ 
for application in adolescents. 
Study Design: The questionnaire was translated, cross-culturally adapted and completed by 627 adolescents (366 
12-year-olds and 261 15-year-olds). The adolescents were also examined by 4 examiners who had been calibrated 
against a gold standard and relative to each other (Kappa >0.85) in determining treatment need with the Dental 
Aesthetic Index (DAI) and the Index of Orthodontic Treatment Need (IOTN) DHC and AC components.
Results: Cronbach s´ alpha of the translated PIDAQ was 0.90. The 23 items of the questionnaire were divided into 
four domains that explained 60% of the variance. The test-retest reliability of the questionnaire was 0.93. Dis-
criminant validity revealed a significant association between the scores for the questionnaire and its subscales or 
domains and those for the DAI, IOTN-DHC and IOTN-AC treatment need indices. Adolescents with orthodontic 
treatment need scored higher in the questionnaires. 
Conclusions: The results show that the Spanish version of PIDAQ has a very similar internal structure and psychometric 
properties to those of the original questionnaire and demonstrate its validity for use with Spanish adolescents.
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Introduction
Epidemiological studies of malocclusion prevalence 
have shown that this condition affects many people 
worldwide. Malocclusion affects function and aes-
thetics, but it also has important social, psychological 
and financial repercussions (1). Numerous occlusal or 
orthodontic treatment need indices have attempted to 
analyze the anatomical and aesthetic aspects of maloc-
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clusion (2), but ignored the patients’ perceptions of their 
own malocclusions or how these influence their welfare 
or their quality of life (3). The differences between the 
professionals’ and the patients’ perceptions of aesthetic 
effect and orthodontic treatment need are considerable 
(4), and the psychosocial consequences that may arise 
from a particular malocclusion cannot be ignored.
Health-related quality of life (HRQoL) measurement 
tools provide information on the patient’s perception 
of his or her welfare in relation to a particular medical 
condition (5).
A number of studies have shown the negative impact 
that oral disorders can have on both the patients and 
their families (6-8). As a result, greater interest is be-
ing shown in the use of questionnaires that offer more 
information on the patients’ quality of life in relation to 
their oral health (3,9,10), and to their perception of their 
own appearance (10,11).
The Psychosocial Impact of Dental Aesthetics Ques-
tionnaire (PIDAQ) is a tool which gives very valuable 
information on aspects of the oral health-related quality 
of life (OHRQoL). This self-rating instrument was de-
signed to assess the psychosocial impact of dental aes-
thetics in young adults (5).
Most questionnaires, including the PIDAQ, were devel-
oped in English-speaking countries and written in Eng-
lish. When they are used in other countries they need 
to be translated and adapted appropriately, taking into 
account the cultural and social aspects of the new re-
gion where they are to be used while preserving their 
psychometric properties (12).
Brazilian and Chinese versions of the PIDAQ have been 
published recently (12,13), but no Spanish version has 
yet been published in any international journal. Prompt-
ed by the importance that this type of questionnaire 
has acquired and the number of people worldwide that 
have Spanish as their first language, this study aimed 
to adapt the PIDAQ for a Spanish-speaking public and 
assess its validity.
Patient and Methods
-Description of the PIDAQ
The PIDAQ is a psychometric instrument containing 23 
items. Structurally, it is composed of four subscales, one 
positive and three negative, which represent 4 domains: 
aesthetic concern (AC; 3 items), psychological impact (PI; 
6 items), social impact (SI; 8 items) and dental self-con-
fidence (DSC; 6 items). A five-point Likert scale is used, 
ranging from 0 (no impact of dental aesthetics on QoL) 
to 4 (maximal impact of dental aesthetics) for each item. 
The response options are as follows: 0=not at all; 1=a little; 
2=somewhat; 3=strongly; and 4=very strongly (5).
-Translation and cross-cultural adaptation of the PIDAQ
The PIDAQ was first translated into Spanish by two 
separate translators who then worked together to pro-
duce the initial draft. Two different translators sepa-
rately back-translated this draft into English. A com-
mittee made up of two orthodontists and two dentists 
with QoL and oral health assessment expertise and flu-
ency in English assessed the semantic and conceptual 
equivalence of the 23 items and adapted them for the 
Spanish version of the PIDAQ.
-Pilot study
The Spanish version was pilot tested on a convenience 
sample of 30 adolescents attending a secondary school 
in the city of Valencia (Spain). The pilot test demon-
strated that the Spanish version of the PIDAQ exhibited 
appropriate semantic and conceptual equivalence.
-Assessment of validity and reliability of the Spanis-
version of the PIDAQ
The validity and reliability assessment of the Spanish 
version of the PIDAQ was carried out during the Novem-
ber-December 2010 epidemiological study of oral health 
among schoolchildren in the Valencia region of Spain, 
which covered a sample population of 42 schools selected 
at random from the region’s total of 1200 schools. 
Adolescents whose anterior teeth presented visible caries 
lesions, traumas, dental hypoplasias or fluorotic lesions 
or who were undergoing orthodontic treatment were 
excluded from the analysis. The final sample included 
the questionnaires of 627 pupils: 366 12-year-olds and 
261 15-year-olds. A month later, a random sample of 32 
adolescents repeated the questionnaire for the purposes 
of determining test-retest reliability.
-Determination of orthodontic treatment need 
The Dental Aesthetic index (DAI) and the Dental Health 
Component (IOTN-DHC) and Aesthetic Component 
(IOTN-AC) of the Index of Orthodontic Treatment Need 
were used to assess the adolescents’ orthodontic treat-
ment need. The examinations were performed in the 
schools by 4 examiners who had been calibrated against 
a gold standard and relative to each other (Kappa >0.85) 
in measuring these three indices.
The sample was divided into the 4 DAI grades: scores 
of 25 or less show normal or minor malocclusion, scores 
of 26-30 definite malocclusions with elective treatment; 
scores of 31-35 severe malocclusions with treatment 
highly desirable; and scores of 36 and higher very se-
vere or disabling malocclusions with treatment consid-
ered mandatory.
The sample was also divided into 3 IOTN-DHC groups 
(grades 1-2, grade 3 and grades 4-5) and 3 IOTN-AC 
groups (score 1-4, score 5-7, and score 8-10).
-Statistical analysis
The Statistical Package for the Social Sciences v. 18.0® 
was used for data analysis. Descriptive analyses were per-
formed (mean and standard deviation of the four subscales 
and of the PIDAQ questionnaire as a whole). To study the 
questionnaire's psychometric properties and calculate the 
total score, the variables in the dental self confidence sub-
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scale (items 1 to 6) were re-coded to bring the direction 
of the scores into line with the other 3 subscales. A factor 
analysis of the questionnaire was carried out and internal 
consistency was measured by Cronbach s´ alpha.
Test-retest reliability was assessed by calculating the in-
traclass correlation coefficient. Discriminant validity 
was tested by comparing the groups classified according 
to their DAI, IOTN-DHC and IOTN-AC scores with the 
scores for each subscale and for the PIDAQ total. ANOVA 
was employed to evaluate the differences between means.
-Ethical considerations
The study was approved by the Ethical Committee of 
the University of Valencia and the recommendations for 
this type of study were followed. The parents' informed 
consent was requested before conducting the examina-
tions and administering the questionnaire.
Results
-Reliability
The internal consistency of the questionnaire assessed 
by Cronbach s´ alpha coefficient was 0.901; the stand-
ardized Cronbach s´ alpha was 0.904. The item and scale 
correlation coefficients were between 0.39 and 0.69. The 
reliability of the 4 subscales was 0.900 for dental self-
confidence, 0.862 for social impact, 0.808 for psycho-
logical impact and 0.768 for aesthetic concern. The cor-
relation coefficients of item and subscales were >0.4.
-Construct validity
The Kaiser-Meyer-Olkin measure of sampling adequacy 
was 0.920 and the Bartlett´ s test of sphericity was 7048.9 
(p=0.00). Principal components analysis extracted the same 
four dimensions as the original questionnaire (Table 1). 
Common factor 1 contained the original Social Impact 
subscale items 7-14 (eigenvalue=7.70) and explained 
33.48 % of the variance. Common factor 2 contained 
items 1-6, comprising the Dental Self Confidence sub-
scale (eigenvalue=3.4), and explained 14.65% of the var-
iance. Common factor 3 contained the same items 15-20 
as the Psychological Impact subscale (eigenvalue=1.52) 
and explained 6.61% of the variance. Finally, common 
factor 4 contained the items 21-23 of the Aesthetic Con-
cern subscale (eigenvalue=1.21) and explained 5.28% 
of the variance. In total, these 4 components explained 
60.03% of the total variance.
-Reproducibility
The test-retest reliability of the PIDAQ was determined: the 
intraclass correlation coefficient was 0.93 for the PIDAQ 
and ranged between 0.87 and 0.93 for the 4 subscales.
Items Principal Component Analysis 
1
Social
Impact 
2
Dental
 Self-Confidence 
3
Psycological 
Impact 
4
Aesthetic
Concern 
1. Proud of teeth -.079 .812* -.158 -.065 
2. Like to show teeth -.199 .708* -.034 -.320 
3. Pleased to see teeth in mirror -.100 .840* -.183 -.122 
4. Teeth are attractive -.136 .759* -.106 -.242 
5. Satisfied with appearance -.184 .821* -.226 -.148 
6. Find tooth position nice -.073 .724* -.199 -.029 
7. Hold back when I smile .504* -.252 -.024 .236 
8. What others think .761* -.110 .153 -.032 
9. Offensive remarks .819* -.082 .163 .018 
10. Inhibited in social contacts .695* -.145 .205 .024 
11. Hide my teeth .646* -.118 .212 .082 
12. People stare  .698* .020 .196 -.017 
13. Irritated by remarks .650* -.105 .192 -.061 
14. Worry about opposite sex .720* -.095 .175 -.073 
15. Envy .105 -.168 .741* -.040 
16. Somewhat distressed .315 -.007 .510* .067 
17. Somewhat unhappy .413 -.300 .581* .059 
18. Others have nicer teeth .279 -.188 .701* .139 
19. Feel bad .514 -.123 .557* .085 
20. Wish teeth looked better .184 -.352 .631* -.031 
21. Don´t like teeth in mirror -.025 -029 .030 .762* 
22. Don´t like teeth in photo .025 -.316 .111 .787* 
23. Don´t like teeth on video .003 -.334 .092 .802* 
Rotated Component matrix. Rotation Method: Varimax with Kaiser Normalization. 
Table 1. Factor loadings of the items of the psychological impact of dental aesthetics questionnaire (PIDAQ) 
subscales after principal component analysis.
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-Discriminant validity
Significant differences in the median scores for the 
Dental Self-Confidence (DSC), Social Impact (SI) 
and Psychological Impact (PI) subscales and the total 
PIDAQ scale were found between DAI score groups 
(Table 2). The median scores for PIDAQ and all its sub-
scales differed significantly between the groups classi-
fied by IOTN-DHC grades (Table 3), while significant 
differences between the median scores of the groups 
categorized according to IOTN-AC criteria were found 
in PIDAQ and all subscales except Aesthetic Concern 
(Table 4).
Dental Aesthetic Index  (DAI) 
Score ?25 
n=349 mean
(CI-95%) 
Score 26-30 
n=160 mean 
(CI-95%) 
Score 31-35 
n=79 mean
(CI-95%) 
Score ?36 
n=39 mean
(CI-95%) 
ANOVA 
F statistic 
p value 
Dental Self-Confidence* 
Subscale items 1-6 
12.65 
(12.07-13.24) 
10.38 
(9.57-11.18) 
9.64 
(8.49-10.79) 
6.30 
(4.89-7.71) 
22.90 
p=0.000 
Social Impact* 
Subscale items 7-14 
5.29 
(4.67-5.91) 
6.49 
(5.51-7.46) 
7.18 
(5.76-8.61) 
8.87 
(6.41-11.33) 
5.63 
p=0.001 
Psychological Impact* 
Subscale items 15-20 
5.39 
(4.91-5.88) 
6.24 
(5.52-6.96) 
7.16 
(6.03-8.29) 
7.38 
(5.88-8.88) 
4.88 
p=0.002 
Aesthetic Concern 
Subscale items 21-23 
7.14 
(6.80-7.48) 
7.70 
(7.25-8.15) 
7.67 
(7.06-8.27) 
8.20 
(7.26-9.14) 
2.44 
p=0.063 
PIDAQ* 
Scale items 1-23 
29.18 
(27.64-30.72) 
34.06 
(32.02-36.10) 
36.41 
(33.51-39.32) 
42.15 
(37.39-46.91) 
15.20 
P=0.000 
Table 2. Subscales and PIDAQ scores according to Dental Aesthetic Index categorization. 
* p<0.05, significant differences between means.
                           IOTN-DHC 
 Grades 1-2 
n=341 mean
(CI-95%) 
Grade 3 
n=172 mean 
 (CI-95%) 
Grades 4-5 
n=114 mean 
 (CI-95%) 
ANOVA 
F statistic 
p value 
Dental Self-Confidence* 
Subscale items 1-6 
12.37 
(11.79-12.95) 
10.97 
(10.15-11.78) 
8.59 
(7.58-9.60) 
20.94
p=0.000 
Social Impact* 
Subscale items 7-14 
5.65 
(5.00-6.29) 
5.42 
(4.57-6.27) 
8.24 
(6.92-9.51) 
8.82 
p=0.000 
Psychological Impact* 
Subscale items 15-20 
5.57 
(5.08-6.06) 
6.09 
(5.38-6.80) 
6.90 
(6.90-7.78) 
3.55 
p=0.030 
Aesthetic Concern* 
Subscale items 21-23 
7.12 
(6.78-7.46) 
7.68 
(7.25-8.12) 
7.91 
(7.38-8.43) 
3.76 
p=0.024 
PIDAQ* 
Scale items 1-23 
29.97 
(28.44-31.51) 
32.25 
(30.30-34.20) 
38.46 
(35.63-41.29) 
15.26 
p=0.000 
Table 3. Subscales and PIDAQ scores according to Index of Orthodontic Treatment Need - Dental 
Health Component (IOTN-DHC) categorization. 
* p<0.05, significant differences between means.
IOTN-AC 
 Score 1-4 
n=566 mean
(CI-95%) 
Score 5-7 
n=40 mean 
 (CI-95%)
Score 8-10 
n=21 mean 
 (CI-95%) 
ANOVA 
F statistic 
p value 
Dental Self-Confidence* 
Subscale items 1-6 
11.65 
(11.20-12.10) 
9.35 
(7.41-11.28) 
5.57 
(3.41-7.72) 
15.05 
p=0.000 
Social Impact* 
Subscale items 7-14 
5.82 
(5.35-6.32) 
6.25 
(4.33-8.16) 
12.14 
(8.07-16.20) 
10.72 
p=0.000 
Psychological Impact* 
Subscale items 15-20 
5.77 
(5.39-6.15) 
7.47 
(6.03-8.91) 
8.14 
(5.48-10.80) 
4.87 
p=0.008 
Aesthetic Concern 
Subscale items 21-23 
7.35 
(7.09-7.59) 
8.17 
(7.15-9.19) 
7.95 
(6.34-9.56) 
1.69 
p=0.184 
PIDAQ* 
Scale items 1-23 
31.29 
(30.13-32.46) 
36.55 
(31.81-41.28) 
46.66 
(39.09-54.23) 
13.86 
p=0.000 
Table 4. Subscales and PIDAQ scores according to Index of Orthodontic Treatment Need - Aesthetic 
Component (IOTN-AC) categorization. 
* p<0.05, significant differences between means.
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Discussion
Several questionnaires have been developed recently to 
analyze the patients’ perception of their malocclusions 
and their oral health related quality of life (OHRQoL). 
When we want to use a particular questionnaire in an-
other country, we not only have to translate it but also 
need to adapt it to the different social and cultural cir-
cumstances. This questionnaire can then be validated 
for use in other regions, ensuring that the results will be 
comparable with those of other studies. This will only 
be possible if the questionnaire shows good psychome-
tric properties. 
Factor analysis has shown that the structure of our Span-
ish PIDAQ questionnaire is the same as that developed 
by Klages and cols. (5) and employed by Sardenberg et 
al. (12), in the Brazilian version of PIDAQ. It has four 
domains, represented by the Aesthetic Concern (AC), 
Psychological Impact (PI), Social Impact (SI) and Den-
tal Self-Confidence (DSC) subscales, which together 
explain 60% of the variance. The Chinese version joined 
PI and AC into a single subscale, essentially because of 
the cultural characteristics of the young Chinese popu-
lation, as the authors explained (13).
The present study was carried out in a representative 
sample numbering 627 children from 12 to 15 years of 
age. Members of this sector of the population are par-
ticularly concerned with their image, which plays an 
important part in both their psychological welfare and 
their social success (14,15). This could explain why 
the AC subscale score was higher than in other studies 
(12).
The Spanish version of the PIDAQ has shown good 
reproducibility, as Cronbach’s alpha was 0.93 for the 
PIDAQ as a whole and between 0.87 and 0.93 for the 
4 subscales. Reproducibilities above 0.74 can be con-
sidered excellent. On comparing these figures with the 
original study conducted by Klages et al. (5) and with 
those obtained by Sardenberg et al. (12) and Lin et al. 
(13) in their respective studies, the Spanish version of 
the questionnaire obtained similar results.
The discriminant validity of the questionnaire and its 4 
subscales has been shown by relating it to the treatment 
need determined by the DAI, IOTN-DHC and IOTN-
AC indices. The overall PIDAQ and PI and SI subscale 
scores increased as the treatment need rose, displaying 
a significant positive relationship when measured by 
any of the three indices employed. The AC subscale 
was only related significantly to IOTN-DHC. The DSC 
subscale, on the other hand, showed a significant nega-
tive relationship. The reason is that the scores for this 
subscale were not re-coded to bring their direction into 
line with the other 3 subscales, as was done when calcu-
lating the total PIDAQ score.
As regards AC, no significant association between this 
subscale and the treatment need as measured by DAI 
was found by Sardenberg and cols. Either (12). One pos-
sible explanation is that the adolescent population has 
always been particularly concerned with appearance 
and aesthetics, sometimes not in a mature or objective 
way, and this could influence the results (16,17). On oc-
casion, the patient’s perception of his or her malocclu-
sion is not related to standard treatment need as deter-
mined objectively by the indices (16,18,19). Moreover, 
patients’ perceptions of malocclusion are usually quite 
different from those of the specialist (18,20). It should 
also be remembered that as in similar studies (12), most 
of the sample presented normal occlusion or only slight 
malocclusion, which is habitually the case when repre-
sentative samples are employed.
The results show that the Spanish version of PIDAQ has 
a very similar internal structure and psychometric prop-
erties to those of the original questionnaire by Klages 
et al. (5), as well as excellent reproducibility, and can 
validly be used with Spanish adolescents.
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